The action-reaction prhlciple (AR) is exandned ht three contexts: (1) the fl~er-tial-gravitational hlteraction between a particle and space-tflne geometry, (2) 
INTRODUCTION
It is well known that the dynamics of particles and fields, in classical and quantum physics, may be described by the action principle. The space-time translational invariance of the action of the system under consideration implies that the energy-momentum of the system is conserved. This means that the different components of the system satisfy the action-reaction (AR) principle. But if the action does not have translational invariance, then we would say, rather than give up energy-momentum conservation, that there is some external influence on the system, so that the internal components of the system do satisfy the AR principle. This suggests that the AR principle is more fundamental than any other law of physics, as if it is a condition for the reality and being of the entities in a physical theory.
We shall re-examine, in Sec. 1, the inertial guidance of the motion of a particle by space-time geometry, and the particle's reaction back on the space-time geometry which is called gravitation. It is argued again, in Sec. 2, that this interaction must be quantum mechanical in order to satisy a stronger version of the AR principle. In Sec. 3, we apply the AR principle to the wave function interacting with a current. A new criterion for the reality of an entity, namely that it must satisfy the AR principle with another entity, is formulated. This reality criterion is applied, in Sec. 4, to the Bohm or the causal-stochastic interpretation of quantum mechanics to justify the dual ontology given to the particle and its associated wavefunction in some versions of the Bohm theory.
SPACE-TIME GEOMETRY, ACTION-REACTION PRINCIPLE, AND DYNAMICAL COMPLETENESS
The general theory of relativity, according to Einstein, removed a defect common to both Newtonian mechanics and special relativity. In both of these theories, Einstein attributed to the "ether," the term he used in 1924 to refer to the system of inertial frames, an "absolute" status. Such an ether is of course required to account for the existence of inertial effects such as the centrifugal and Coriolis forces in noninertial frames, as in the celebrated rotating bucket experiment of Newton. Yet according to Einstein, t~ "Each physical object influences and in general is influenced in turn by others. The latter, however, is not true of the ether in Newtonian mechanics. The inertia-producing property of this ether, in accordance with classical mechanics, is precisely not to be influenced, either by the configuration of matter, or by anything else. For this reason, one may call it "absolute." That something real has to be conceived as the cause for the preference of an inertial system over a noninertial system is a fact that physicists have only come to understand in recent years .... Also, following the special theory of relativity, the ether was absolute, because its influence on inertia and light propagation was thought to be independent of physical influences of any kind .... The ether of the general theory of relativity differs from that of classical mechanics or the special theory of relativity respectively, insofar as it is not "absolute," but is determined in its locally variable properties by ponderable matter. This determination is complete if the universe is closed and spatially finite."
